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 GOALS AND OBJECTIVES   
 
- To assess the different scientific aspects of the wave propagation in muddy and mixture 

bottoms in general and to explicit the aspects considered in the proposed experiment; 
- To discuss among the Brazilian and USA group, the background, the objectives, and expected 

results of the field experiment to be held in 2004/2005 in Cassino Beach coastal environment;  
- To detail the available equipments, logistic and timing of the field work. 

 
EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS  
  
Thirty-seven participants met to present and discuss technical aspects of the dynamic processes 
relating wave propagation over muddy and sandy bottoms. The focus of the workshop was the coastal 
mud deposits offshore Cassino beach. Lagoa dos Patos, the world’s largest coastal lagoon, which 
discharges fine sediments into the Atlantic Ocean. This sediments deposit on the inner shelf (Figure 1) 
and frequently migrate onshore and form massive beach deposits. These deposits remain there for 
periods of one to three years. Then, as suddenly as they are deposited they erode and are transported 
offshore.  
 
In order to provide to the participants a common basis for discussing and planning the measurement 
program, oral presentations where included in the program during the first day of the meeting. The 
presentations consisted of a) a general outline of the proposed project, b) a description of the present 
knowledge of the mud deposit and episodic mud deposition events in the beach, c) a report of a similar 
experiment held at Atchafalaya bay, Gulf of Mexico, US, with their main results and concerns, d) a 
discussion of the main mechanisms and processes occurring in mud environments under wave action, 
and e) a depiction of the measurement capabilities among the researchers involved in the project. All 
the presentations are included as attachments in this report.  
 
On the second day a visit to Cassino Beach (Figure 2) was held, in order to offer the participants a first 
hand experience of the field conditions to be met during the experiments. 
 
The studies proposed in this project are of interest for the region. Several newspaper published articles 
referring the meeting, some of them reproduced at the end of the report. 



 

 
Figure 1: Isopach lines showing the depocenter of mud in front of Cassino Beach, Brazil (From Calliari & Fachin, 1993) 
 
 

 
Figure 2: One of the meeting participants during the field visit to Cassino Beach. 



 
During the discussions, the following hypothesis were brought up: 
 

o Mud from the Patos lagoon (and perhaps dredging spoil) accumulates in the inner-shelf, 
offshore from Cassino beach, forming a permanent mud patch. 

 
o The Patos Lagoon sediments replenish the material of the mud patch lost, but since the 

supply of sediments may be limited, their residence time must be high, being the mud patch 
transported back and forth periodically without significant losses. 

 
 

o The position of the mud patch is variable and controlled by hydrodynamic forcing (storm 
surge, astronomic tides, density driven circulation, waves, alongshore currents, location of 
the plume, wind pattern).  

 
o The surficial mud layer may fluidize due to wave action or consolidate during calm 

conditions. A lutocline can be formed either by fluidization or by rapid deposition from the 
suspension.  

 
o The presence of sandy sediments in the surrounding area results in a heterogeneous 

environment creating alongshore and cross-shore gradients in hydrodynamic and sediment 
processes. 

 
o Wave set-up at the boundaries of the mud region (beaches and offshore) may contain the 

lateral transport of the sediments. 
 

o Storm events mobilise mud by wave action (fluidization and resuspension) and transport it 
shorewards. The mud is removed from the beach and/or buried by alongshore and cross-
shore processes yet to be determined. Aeolian processes may also assist in the removal 
and/or burial of the mud. 

 
o Massive mud deposition on the beach will occur only if the inner-shelf mud deposit is large 

and thick enough.  
 
Working in four groups the participants establish the following objectives to be accomplished through 
the proposed field experiments: 
 
Group 1: BED CHARACTERISATION 
Long-term goals 

o To provide to the project all relevant bathymetric and geotechnical data related to the sea-bed 
offshore from Cassino and at other locations specified by the partners.  

Specific objectives 
o To produce a detailed, geo-referenced 3D map of the mud deposit. 
o To interpret different surface textures (grain size & bedforms).  
o To determine the geotechnical and rheological properties of the mud deposit. 
o To determine the sedimentation rate. 

 
Group 2: WAVE DISSIPATION 



Long-term goals 
o To develop adequate wave dissipation formulation in muddy environments. 
o To understand and model the coupling between wave and sediment dynamics in heterogeneous 

environments. 
Specific objectives 

o To develop a theoretical formulation for wide spectra over muddy beds. 
o To develop a “big” wave propagation model including as much relevant physics as possible, 

considering the presence of mud bottom (e.g. bottom friction, wind input, nonlinear 
interactions, nonlinear coupling etc.)  

o To evaluate the relative importance of different wave dissipation mechanisms in 
homogeneous and heterogeneous environments. To understand and model wave 
transformations along muddy and sandy bottoms. 

o To validate new models against data and existing models. 
 

Group 3: INNER SHELF 
Long-term goals 

o To improve the understanding of the dynamic of shoaling waves and sediment transport in the 
coastal zone in areas with presence of significant cohesive sediment deposits.  

Specific objectives 
o To assess accumulation mechanisms for the formation of the mud deposit 
o To identify the time scales of the forcing mechanisms and their role for sediment transport 
o To determine the triggering mechanisms for episodes of onshore transport 
o To provide information for wave damping parameterization 
o To evaluate the behavior of the lutocline formed under wave action and the importance of 

wave-associated sediment transport. 
 
Group 4: SURF ZONE 
Long-term goals 

o To determine how mud affects normal sandy beach response to storm conditions. 
o To determine shore-normal and lateral sediment budgets and circulations at various scales. 
o To determine the dynamical processes involved in the formation of alongshore mud banks. 

Specific objectives 
o To determine the role of alongshore pressure gradients in driving currents against the radiation 

stresses attributable to differences in wave breaking between adjacent  
o To measure, understand and predict the differences between bathymetric evolution for 

homogeneous and heterogeneous beaches.  
o To measure shore-normal and lateral lutocline structure and mixing processes 
o To quantify wave damping, the generation of infragravity waves and directional spread of 

waves in muddy and sandy environments. 
o To understand how mud is transported shoreward by the waves and subsequently dispersed by 

waves and currents. 
 
Considering the above hypothesis and objectives, a detailed plan of work is being elaborated including 
details of the activities, responsibilities, timetable and expected results. 
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PROCEEDINGS  
 

All the workshop results will be posted in the workshop home page: 
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SCIENTIFIC PROGRAM  
 

------------------------------------------------------------------------------------------------------------------------ 
 

May 26-28, 2004  
Hoteis Atlantico, Praia de Cassino, RS, Brazil 

 
PROGRAM 

Tuesday (May 25) 

Meeting at Porto Alegre airport, travel to Cassino Beach. Ice-break dinner. 

 

Wednesday  (May 26) WHAT and HOW TO MEASURE ?  

Chair: Lauro Calliari 

8:30-9:00 Welcome by FURG (FURG Authorities/Lauro Calliari) and sponsors (Tom Drake)/ meeting format 
(Susana Vinzon) 

9:00-9:20 Susana Vinzon: Outline of the proposed project 

9:20-10:00 Lauro Calliari: Mud deposit dynamics at Cassino Beach 

Coffee Break 

Chair: Susana Vinzon 

10:20-11:10 Todd Holland: Coastal Dynamics in Heterogeneous Sedimentary Environments 

11:10-11:50 Jamie MacMahan: MUDEXI experiment 

11:50 – 12:20 Jon Williams: Measuring waves, surface currents and bathymetry using x-band radar 

Lunch 

Chair: Todd Holland 

13:30-14:00 Alex Sheremet: Atchafalaya mouth experiment 

14:00-14:50 Han Winterwerp: Wave-mud interaction, modeling approaches 

Coffee Break 

Chair: Claudio Neves 

15:10-15:40 Brazilian Team: Mud deposits and bed characterization (Marcelo Sperle (UERJ), FURG team, 
Dieter, Moyses, Tina) 

15:40-16:20 Eloi Mello/Rodrigo Obino (DHN)/ Daniel/Guto: Wave Climate, wave modeling, buoy and ADCP 
wave measurements. 

16:20-17:00 Discussing the Main Station at the “center” of the mud deposit (Josefa Guerra) 

17:00-17:30 Discussion of Thursday and Friday meeting program and field trip 

 



Thursday (May 27) HOW TO MEASURE IN CASSINO BEACH ? 

8:30 – 10:30 Visit to the site 

Coffee Break 

11:00-12:00 Assessing the objectives of the measurement programs: discussion in groups a) mud bed 
characterization, b) wave propagation, c) sediment transport in the near shore zone and d) sediment transport 
in the inner shelf. 

Lunch 

13:30- 14:30 Assessing the objectives of the measurement programs: general discussion  

Coffee Break 

15:00- 19:00 Discussing techniques, instruments, logistic for the field work. Discussion in groups and 
presentation of the results for the whole group. 

Farewell dinner 

Friday (May 28) CONSOLIDATION – Who take care of what ? Publications / communication 

8:30 -10:00 US team needs for logistic 

10:00 – 12:30 List of activities and responsabilities. 

Lunch 
------------------------------------------------------------------------------------------------------------------------- 

 
COUNTRIES REPRESENTED AND NUMBER OF PARTICIPANTS  

 
List of countries participating. 
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